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18. If we refer the central ellipsoid to its principal diameters as axes of reference, the equation loses the terms containing the products of the coordinates. If F, Q, H represent the forces of the three couples for this position of the axes, the equation is
The quadric is therefore in general an ellipsoid. If one of the three forces is zero, i.e. if one of the couples is absent, the quadric reduces to a cylinder.
Since the terms containing the products |fy, 77 £ ££ are absent, it follows that if the three forces F, Q-, H are all finite, their directions are at right angles to each other. If one force is zero, the other two must be at right angles.
Summing up, we see that whatever point of the body we choose as base, there are always three straight lines at right angles, faced in the body, such that, when these are taken as the astatic arms of the couples, the forces of the couples act in directions at right angles to each other and are fixed in space.
In this way we have for each base point two convenient systems of rectangular axes, one fixed "in the body, viz. the astatic arms of the couples, the other fixed in space, viz. the directions of the forces.
The axes fixed in the body are called the principal axes of the base. The couples are then called the principal couples.
19. The initial position. The base point 0 being regarded as fixed, and the body referred to principal axes, it is evident that we may turn the body about 0 until the system of axes fixed in the body coincides in position with the system fixed in space.
The peculiarity of this position of the body is that the forces of each of the three couples act along the astatic arm of that couple. The moments of the couples are therefore zero. The forces PI3 P2, &c. of the given system reduce to the single resultant R whose line of action passes through the given base.
This is called an initial position of the body and the couples are then said to be in their zero positions.
The body being placed in an initial position, it is clear that if we turn it round any one of the astatic arms through two right angles, the same property will recur again, i.e. the force of each couple will act along its astatic arm. Thus any base being given there are at least four corresponding initial positions.

